Ordering number:ENN912D

Monolithic Linear IC

LA3220

SANYO

2-Channel Equalizer Amplifier with ALC

Features Package Dimensions
« Dual pre-amp with built-in ALC (pre-amp2 + ALCx  ynit:mm
2. | 3003A-DIP14
* Due to high gain, recording amp can be formed sepa-= n3220
rately (variable monitor possible). “ [ 8]
» ALC and direct motor drive obtained through SEPP out- I S e Y e e e Y !
put stage.
» Good ALC response balance between channels. D 23
» Good reduced voltage characteristic. O S
« Excellent channel separation. T - - ===2%F
* Quick stabilization during power supply input. | 192
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Specifications SANYO: DIP14
Absolute Maximum Ratings at Ta=25'C
Parameter Symbol Conditions Ratings Unit
Maximum power supply voltage Ve max 14 \%
Allowable power dissipation Pd max |Ta<40°C 600 | mw
Operating temperature Topr —20 to +75 °’C
Storage temperature Tstg —40 to +125 °C
ALC Tr. allowable current 35| mA
Operating Conditions at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Recommended power supply voltage Vee 51013 \%
Load resistance Rp not less than 680 Q
Operating Characteristics at Ta = 25°C, =5V, f=1kHz, R =10kQ (PB), Rg=68@ (REC),
See specified Test Circuit.
. Ratings )
Parameter Symbol Conditions - Unit
min typ max
Quiescent current Icco 4.5 10| mA
Open voltage gain VGo 85 dB
. PB 40 dB
Voltage gain VG
REC 58 dB
Maximum output voltage Vo max | THD=1%, PB 0.9 1.2 \%

Continued on next page.

herein.

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

10700TH (KT)/40194HK/O137KI/8064KIl, TS
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Continued from preceding page.

. Ratings )
Parameter Symbol Conditions - Unit
min typ max
Total harmonic distortion THD Vp=0.5V, PB 0.1 1.0 %
Input resistance ] 21 30 kQ
Channel separation SEP Rg=2.2kQ, Vpo=0dB, PB 40 50 dB
Noise voltage converted to input VNI Rg=2.2kQ, B.P.F.=20Hz to 20kHz, PB 1.0 2.0 puv
ALC width Vj=-60dBm, REC 35 45 dB
ALC balance Vj=—20dBm, REC 0 20| dB
ALC distortion Vj=-60dBm, REC 0.5 2.0 %
Equivalent Circuit Block Diagram
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Test Procedure

ltem s1 s2 | s3 | s4 | s5 | s6 Mef‘s“r?me”t Procedure
ocation
Icco 2 off off 1 off off - Read ammeter.
Measure at VGp=20log Vp/V| (dB) with
VGo 1 on off 1 off off A B input voltage at V| ; output voltage at V.
VG 1 off on 1 off off A B VG=20log Vp/V, (dB)
Vo max 1 off on 1 off off B Measure output voltage Vg at THD=1%.
THD 1 off on 1 off off B Measure distortion factor at Vo=0.5V.
S1.1 S12 i
Measure crosstaik of amp 1, 2 at output
CH sep 1 2 off on 1 off off B voltage Vo=0dBm.
2 1 o
Obtain output nois voltage in 1kHz gain
VNI 2 off on 1 off on ¢ equivalent when Rg=2.2kQ.
Input voltage renge from when input
ALC width 1 off off 2 on off B voltage V|=-60dBm until output voltage Vg
goes up 3dB.
Output voltage V(g level differnce between
ALC balance 1 off off 2 on off B amp 1, 2 when input voltage V|=—20dBm is
applied.
ALC distortion 1 off off 2 on off B Measure d_lstortlon factor yvhen input
voltage VI=—20Bm is applied.

Sample Application Circuit :  Variable Moniter System

Unit (resistance: Q, capacitance: F)

MIC.J. 2.2k Tape Radio Tuner R

L-ch
R/P Head l;f:i ﬁ_‘
Y, ¢

BIAS
0S¢
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UnIt (resistance: \}, Capaditance. r )

%mk S

'k ‘f n
,JZ%Z J"O 033;1
- +10p

(..M,.J 53‘13*“““” aC _  ferus
ouTPuT : ouTPUT of ALCC:

70X 87.3mm?
Example of Print Pattern (copper foil side)

1. Circuit Construction
1) This is a dual pre-amp composed of AMR, ACL x 2. Input is obtained from NPN differntial TR1, TR2 ; and
differntial load uses active element TR3 to obtain high voltage gain. The output stage is push-pull system with drive
for low load impedance, and can be directly connected to ALC circuit and meter circuit. Also, because the amp open
loop gain is sufficiently high, it can be used for recording amp and variable monitor is possible. Input impedance is

determined by built-in resistor R1, and is 80k
3

D1
TR3 TR&4
=R2
: e
R1
i = |TRI
” 5 I/ TR2
ZR3
¥DZ R4

2) ALC Circuit
The ALC circuit is composed of TR1, TR2, and due to DC voltage applied to the 7 control terminals, allows variable
impedance between TR1 collector and emitter and controls pre-amp input level.
* Attack Time and Recovery Time
Attack time is between when input signal is applied until ALC begins to operate. Rcover time is between justed by
R2, C3 time constant. Recovery time is between when input signal disappears to when amp level returns to the

original level. Attack time can be adjusted by C4, R3 time constant.
continued on next page.
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The rectification circuit, which obtaines ALC control voltage, should be a voltage doubler with superior compres-
sion ratio. Also, for low voltage 6V sets, etc., a germanium diode is recommended for D1, D2.

|
e > ém
D1

v

Unit (resistance: Q, capacitance: F)
2. Closed loop gain VG (f=1kHz)
Closed loop voltage gain is gotten at (f=1kHz) ¥@0log Z1/Z3
If Z1=7.2kQ
Z3=560Q
VG=20log 7.2x 103 /56 becomes=42dB. cl
Therefore, equalizer response is determined by these constants?
So, playback amp gain is : R
a. 20log R1/R3 in low frequency regions
b. 20log Z2/73 in high frequency regions
Recording amp gain is
VG=20log R1/R3

[OFN

3. External constants
External constants are related to the operation starting time
of the amp.
The operation starting time is designed to be within 0.2s,
but in this case it is necessary that the differential TR1 ¢
and TR2 is the same in time constant. The condition is :
C1 (R1//R2)=R5 - C3
Example : If C1=220, R1//R2=5IQ, R5=51K2
then C3 is 2@F
- Clis a decoupling capacitor, and its capacity changes the ripple rejection rate. (If capacity is large, ripple rejection
rate is large.) It is also related to the amp operation starting time, and when R5, C3 time constant is large, C1 must also
be made large. The recommended value 1220
- C2 is an input capacitor, and more tham®.is recommended.
- C3is an NF capacitor, and determines the low region cut-off frequency. If C3 is increased, operation starting time
lengthens. 1F is recommended. The recommended constants therefore are :
R5 (RF) C1 (CD) C2 (IN) C3 (NF)

M-

51k tol00kK)  22QuF 4. 1F 22uF
200KQ 33QuF 1QuF 1QuF
We do not recommended more than 20G&r R5 which lengthens amp operation starting time.
4. Notes on Use . }%p
1) Oscillation 10y 3 0.
When the amp closed loop gain is lowered, oscillation will occu 5 2 @
when using it with under 40dB gain, connect 10pF between pin ! e 1
pin 2, and 0.038 (mylar) + 1@ to the load end. When closed lo ~) 1000p] 20p 4 7k| 0033 RL
gain is below VG=30dB, it should not be used. I 56% 0 033y m%
2) Radio Interference Prevention g 2 J s 77

Connect about 1000pF between input pin (pin 5) and the groun Unit (resistance: Q, capacitance: F )
3) Maximu Rating
Ve max is \ec=14V, and it should not go over this. The recommended power supply voltage is 5V to 13V.
4) Load Impedance
The total load impedance as seen from the output terminal should not be less fhan 680
5) A shrt between pins will cause breakdown or deterioration.
6) A load short will cause breakdown or deterioration.
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ALC distortion — %

Voltage gain, VG — dB

Unit (resistance: Q, capacitance: F)

QOutput voltage, vo — V

Total harmonic distortion, THD — %

Vo - Vj , THD - vg
5 e VJ =5V
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Equivalent input noise voltage,

N VNI - Rg
7 Voe= 5V
2 VG ==40dB :
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Power supply voltage, Voo — V

Output voltage, vo — V

Equivalent input noise voltage,

Unit (resistance: Q, capacitance: F)

VNI - Vec
4.0 Re=7.7k0)
VG=40dB
Ry, = 10k ()
3.0 B.P.F=20Hz~20kHz
20
>
3 \"\
=
>
0
2 4 6 8 10 12 14
Power supply voltage, Voe — V
CT - f
~40 VCC:‘SV
R, = 10k ()
RE=2.2k()
m -sol VAB 40dB,~ 1kHz )
i
- o T
(&]
v -80|
©
2
172
o
S
O -i00
-120
220 ¢ % 7 10k < 100k
Frequency, f — Hz
Teco - Ve
14 | =0
< | R, = 10k )
€ |
|
8 10
= —
;8
5 —
= 6 ,/
3 L~
g e
o /
v
2
3 ° Y
0
] 2 4 6 8 10 12 14 5.
Power supply voltage, Vgc — V
Vo - Ta
5 I
14V,
|
i
> 4 {2V
]
23 o
& 1
P 7.5V
0 2 !
>
5
3 5V
=
S 1
(@]
£={kHz R = 10k(Q)
THD==1% V=40dB
0
-0 0 20 40 60 80

Ambient temperature, Tq — °C
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-guality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B |n the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B |hformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of January, 2000. Specifications and information herein are subject

to change without notice.

PS No.912-8/8



